OBJECTIVE: The prevalence of obesity and thinness is unknown among Iranian high-school age girls. We determined the prevalence of overweight and underweight among Iranian high-school girls from Kerman (south-east province of Iran). DESIGN: A cross-sectional study of indicative cluster sample. MEASUREMENTS: Weight, height, body mass index (BMI), chest, waist, abdomen, hip and thigh circumference of 1000 Iranian high-school girls aged 14± 21 y (mean (standard deviation, s.d.) 16.2 (1.3)) were measured. The criteria for very underweight, underweight, desirable weight, grade 1, 2 and 3 overweight used in the present study were: BMI in kgam 2`1 5, 15 ± 19.9, 20± 24.9, 25 ± 29.9, 30± 39.9 and ! 40, respectively. RESULTS: 4.6% (95% con®dence interval (CI): 3.4%± 6.1%) were grade 1 overweight (BMI 25.0± 29.9), 0.7% (95% CI: 0.3%± 1.4%) were grade 2 overweight (BMI 30 ± 39.9), and none were grade 3 overweight (BMI ! 40), while 54.6% (95% CI: 51.5%± 57.7%) were underweight (BMI 15± 19.9) and 1.6% (95% CI: 0.9% ±2.6%) were very underweight (BMI`15). The mean (s.d.) BMI was 19.8 (2.9) (95% CI: 19.6 ± 20.0). The mean (s.d.) waist-to-hip ratio (WHR), abdomento-hip ratio and chest-to-hip ratio values were 0.8 (0.06) (95% CI: 0.8± 0.81), 0.8 (0.07) (95% CI: 0.8± 0.81) and 0.9 (0.07) (95% CI: 0.9± 0.91), respectively, in this sample. CONCLUSION: The results suggest a low prevalence of overweight among Iranian young women.
Introduction
Obesity and thinness are important public health problems. They are two of the most important nutritional disorders and a considerable number of factors, such as diet, energy expenditure, and genetic predisposition, have been postulated as pathogenic factors. 1, 2 Obesity in adults is not easy to treat and is often correlated with obesity during childhood. 1, 3 The presence of obesity in the adolescent period and in very young adults, is a strong predictor of chronic disease, independent of adult weight. 4 Individuals who are overweight have an increased risk of illness, 5±8 premature disability 9, 10 and premature death 10± 13 from a number of chronic conditions, such as higher blood pressure, menstrual abnormalities, psychosocial dysfunction, cardiovascular disease, diabetes mellitus, arthritis, Pickwickian syndrome, gout, gallbladder disease, digestive disease, cancer, respiratory dysfunction, diverticular disease and various skin conditions. 4±15 The pattern of adipose tissue distribution throughout the body affects metabolic consequences and may be a more important factor than total adipose tissue mass. 16 Thus, a person with fat located predominantly in the abdominal region may be at greater risk of hypertension, heart disease and diabetes mellitus than another individual with a greater total amount of adipose tissue that is located predominantly in the gluteal area. The study was conducted to provide information on weight, height, circumferences of chest, waist, abdomen, hip and thigh, and to estimate the prevalence of overweight and underweight among high-school girls in Kerman, Iran. Also, to make available baseline data for further comparison of secular trends and to present a preliminary investigation of the problem in the Iranian community where few such studies, if any, have been carried out. High-school students provided an accessible population group for this investigation.
Subjects and methods

Background
Our investigation was conducted in Kerman, situated in southern Iran, with a population of almost half a million and a high proportion of young people. Of the inhabitants 53.5% belong to the`20 y age group. Kerman is surrounded by an agricultural and mineral based economy, but is becoming an increasingly industrialised area. The population structure and socio-economic status of Kerman are similar to the rest of the country.
Subjects
This study was carried out during December 1995. The study population consisted of high-school girl students of Kerman city. Out of a total of 12 630 highschool girls, 1000 students (7.9%) were studied. All of the students were post-menarchal. A two stage strati®ed cluster sample was selected. The sample units at the ®rst stage were girl's high-schools. The frame for the selection of the primary sampling units was based on a list provided by educational authorities in Kerman city. Total number of students in each school was used as a weighting factor for the ®rst stage sampling. The second stage was classes within the schools. A total of 1000 Kermanian high-school girls, free from any physical handicaps, were weighed, and their height and circumferences of chest, waist, abdomen, hip and thigh measured.
Method
Before the study began, the school authorities met, explained the purpose of the study and sought their consent. Agreement was reached on conducting the study, with due regard for Islamic ethics, local customs and parents' wishes. A medical doctor was then sent on preplanned scheduled visits, at the convenience of the school authorities, with least disturbance of the students.
The following information was recorded from each subject: date of birth, birth order, socio-economic status, school name, grade, hours of any exercises per week, family size, father's and mother's education and occupation, diabetes and girls' background disease, height, weight, chest, waist, abdomen, hip and thigh circumferences.
Height and weight were measured on subjects in light clothes and without shoes using standard apparatus. The weighing scale used could be read to the nearest 1 kg. It was calibrated at the beginning of each working day and at frequent intervals throughout the day.
Height and circumferences of chest, waist, abdomen, hip and thigh were measured to the nearest 0.5 cm, using a measuring tape. To measure height, the measuring tape was ®xed to the wall. Height was measured while the subject stood with heels, buttocks, shoulders and occiput touching the vertical tape. The head was held erect with the external auditory meatus and the lower border of the orbit in one horizontal plane. All measurements were taken by one observer (FP).
The criteria for very underweight, underweight, desirable weight, grade 1, 2 and 3 overweight used in the present study were based on body mass index (BMI) as follows: very underweight`15, underweight 15± 19.9, desirable weight 20 ±24.9, grade 1 overweight 25± 29.9, grade 2 overweight 30 ±39.9 and grade 3 overweight ! 40. BMI (kgam 2 ) was calculated as weight (kg) divided by square of the height (m).
Statistical analysis
Data were entered on an IBM-compatible personal computer, and SPSSaPC version 3 package 17 was used to calculate mean and standard deviation (s.d.), ttest and chi-square test. The results are given in the text as mean (s.d.). The mean (s.d.) and 95% con®dence intervals (CI) were calculated for weight, height, BMI, waist-to-hip ratio (WHR), abdomen-tohip ratio and chest-to-hip ratio. All tests for statistical signi®cance were two tailed and performed at a`0.05. 95% CI were estimated by Con®dence Interval Analysis Software. 18 
Results
A total of 1000 high-school girls were included in the study. The age of the study population ranged from 14 ±21 y with 97.5% in the age group 14 ±19 y. The mean (s.d.) weight, height, waist, chest, abdomen, hip, thigh, WHR, chest-to-hip ratio, abdomen-to-hip ratio and BMI measurements of the study group are shown in Table 1 Table 2 shows that while 385 (38.5) (95% CI: 35.5± 41.5) were in the`desirable range' of weight for height, the majority of girls were classi®ed as underweight or very thin and only a few were grade 1 or 2 overweight. There were no grade 3 overweight subjects. The prevalence of grade 1 overweight (BMI 25± 29.9) increased with age, although this was not statistically signi®cant (P`0.1). The overweight prevalence was lowest among the age group 14 ± 16 y. Table 3 shows the average numbers of hours spent in exercise per day by BMI class. About half (48.1%) of the respondents did not take any regular exercise. There were no statistically signi®cant differences between BMI in subjects who did or did not take any regular exercise. The activity pattern did not vary signi®cantly among different BMI groups. Table 4 shows the mean (s.d.) of height by BMI class. The height did not vary signi®cantly among different BMI groups.
Discussion
We present results of a 1995 cross-sectional study of weight, height and circumferences of chest, waist, abdomen, hip and thigh for 1000 Iranian high-school girls, aged 14 ±21 y, from Kerman city. The prevalence of overweight and underweight was found to be 5.3% and 56.2%, respectively, among the survey population of female adolescents and youths. The results of the present study show that the prevalence of underweight was notably high among the young Kermanian female high-school students, as judged by standards set for BMI (56.2%).
The prevalence rate of obesity observed in Kerman seemed to be lower than that reported in some western countries, where the prevalence of overweight was estimated to range between 6 and 15%, 19, 20 but higher than the rate in Hong Kong where the prevalence of overweight in a group of similar age girls was estimated to be 3%. 21 Measurements conducted on US female freshman medical students 22 and Saudi medical and nursing students, 23 shows a higher mean BMI of 22 observed in the present study. Using the same criteria as ours (BMI ! 25), surveys conducted on the noninstitutionalised populations in Britain, Canada, USA (1976±1981) and Saudi Arabia, showed higher prevalence of overweight 21%, 79%, 19%, and 30.6%, respectively, in females aged 18 ±24 y y, 23, 24 than the 5.3% observed for our study population. Although comparison with some European studies may not be entirely justi®ed, due to differing criteria used for body fatness, our prevalence rate for overweight was nearly the same as that reported for young women in Finland 25 (`5% in the age group 18 ±24 y according to 90th percentile of American BMI values), but lower than Britain 26 (6.5% at age 20 y, according to relative weight greater than 120%).
To the best of our knowledge, no studies on obesity and thinness have been conducted on young females (n (%)) (n (%)) (n (%)) (n (%)) BMI body mass index.
Obesity and thinness in Iranian girls M Janghorbani and F Parvin in Iran. Iranian young women in the south east province were observed to be much less obese than their European, or even Saudi 23 and Kuwaiti, 27 counterparts in similar age groups. Different lifestyles and socio-economic circumstances in the region possibly explain this ®nding.
It has been observed that in Iran, as well as other parts of the world, the prevalence of overweight, or the mean BMI, increase with age. 28 The risk associated with increased adiposity also depends upon the area of the body where the fat cells are located. For instance, fat around the waist and upper trunk, is more likely associated with risk of mortality and morbidity than fat located around the thigh and buttocks, 29 that are the characteristics of male obesity. 14, 30 Android obesity, a body fat distribution characteristic of men, whether found in men or women, is associated with greater cardiovascular risk, stroke and death independent of total degree of obesity. 30, 31 Conversely, gynoid obesity, a body fat distribution characteristic of women, is not strongly associated with these problems. 14, 30 The risk of morbidity increases steeply when the WHR is b 1.0 for men and b 0.8 for women. 14, 30 Measurements of distribution of body fat using the WHR is not as accurate as visceral fat measured by computerised tomography (CT) or magnetic resonance image (MRI), but is effective in determining increased risk. 14, 30 In this study of adolescent girls, the mean WHR was 0.8, suggesting that these young women may be at risk of heart disease in the future.
The use of the adult BMI categories for young adolescent girls is a limitation of this study. While it is possible to calculate total body fat content from estimates of body density, dispersion of a labelled water-soluble substance through the fat free mass or by MRI and CT imaging, for example, is too complex and often too expensive for use in regular public health practice or individual screening. For such purposes, the use of anthropometry (in particular BMI) is the main tool for measurement of nutritional status including obesity and thinness. The Institute of Medicine Committee to Develop Criteria for Evaluating the Outcomes of Approaches to Prevent and Treat Obesity, and the Committee on Clinical Guidelines for Overweight in Adolescent Preventive Service, have recommended the use of BMI to help de®ne childhood (6± 10 y), adolescent (11 ± 21 y) and adult obesity. 32 WHO also recommends BMI as the basis of assessment of thinness or obesity in adolescents, but rather than using adult cut-points, uses age speci®c percentiles so that`5th percentile is thin, b 85th percentile is overweight, based on NHANES I. 33 BMI b 25 is usually employed as the criterion for the diagnosis of different grades of overweight. 34± 36 In this study, subjects with BMI ! 25 and BMI`15 were de®ned as being overweight and very underweight, respectively, to evaluate students with increased or decreased adiposity. Since all of these girls were post-menarchal, the use of the adult BMI categories is warranted.
Reported daily activities were not related to the overweight categories of the adolescent girls in the study. These who were overweight were not found to exercise less than the others. Con¯icting results have been observed in different studies. 21, 22, 31, 37 The possibility of intentional over-reporting of exercise among the overweight could not be excluded. On the other hand, the methods of assessing exercise may not be adequate to detect the ®ner differences in exercise pattern between overweight and non-overweight or underweight populations. In addition, there was no effect of physical activity on BMI, because the girls were all fairly inactive.
The high prevalence of underweight young women in Kerman is a situation of considerable concern. Among the varied reasons, under-nutrition in the area is possibly one of the causes. This phenomenon is seen particularly in lower socio-economic classes and has been an outcome of the recent post war socioeconomic changes.
Elucidation of the relative role for various socioeconomic and socio-cultural factors for overweight and underweight in the local population should be a subject for future research.
Height was not related to the BMI categories of the survey population. The justi®cation for the use of weight for height index, such as BMI, relies on their independence from height. 38 This has been shown to be the case in the present study.
Although this information may not be representative of population groups from other areas or other circumstances in Iran, it nevertheless supports the idea for a common occurrence of under-nutrition, rather than over-nutrition, among Iranian women. Policy makers and health personnel should consider programmes for free nutritional supplements in schools. Intervention by health professionals should be aimed at prevention of both obesity and thinness, and their complications, by better health education.
